Quetiapine extended-release (quetiapine-XR) has been studied in patients with schizophrenia, bipolar mania, bipolar depression, major depressive disorder (MDD), and generalized anxiety disorder (GAD). The purpose of this study was to compare the tolerability and sensitivity of quetiapine-XR among these psychiatric conditions. The discontinuation due to adverse events (DAEs) and reported somnolence in randomized, double-blind, placebo-controlled studies of quetiapine-XR in these psychiatric conditions were examined. The absolute risk reduction or increase and the number needed to treat to benefit (NNTB) or harm (NNTH) for DAEs and reported somnolence of quetiapine-XR o300 mg/d relative to placebo were estimated. Data from one study in schizophrenia (n=465), one in mania (n=316), one in bipolar depression (n=280), two in refractory MDD (n=624), two in MDD (n=669) and three in GAD (n=1109) were available. The risk for DAEs of quetiapine-XR relative to placebo was significantly increased in bipolar depression (NNTH=9), refractory MDD (NNTH=8), MDD (NNTH=9), and GAD (NNTH=5), but not in schizophrenia and mania. The risk for reported somnolence of quetiapine-XR relative to placebo was significantly increased in schizophrenia (600 mg/d NNTH=15 and 800 mg/d NNTH=11), mania (NNTH=8), bipolar depression (NNTH=4), refractory MDD (NNTH=5), MDD (NNTH=5) and GAD (NNTH=5). These results suggest that patients with GAD had the poorest tolerability during treatment with quetiapine-XR, but they had a similar sensitivity as those with bipolar depression and MDD. Patients with schizophrenia or mania had a higher tolerability and a lower sensitivity than those with bipolar depression, MDD, or GAD.
Introduction
Schizophrenia, mood disorders, and anxiety disorders have been considered to be nosologically and aetiologically different disorders. Their differences have been supported by their phenomenological presentations, clinical courses, and neurobiological findings (De Luca et al. 2006; McDonald et al. 2004; Muir et al. 2001 ; Murray et al. 2004; Sun et al. 2009; Takahashi et al. 2009 ). However, the distinctions among these disorders have also been challenged by overlapping psychopathology, neuropsychology, and neurobiology (Altindag et al. 2006; Buckley et al. 2009; Ciapparelli et al. 2005 ; Craddock et al. 2005; Grant et al. 2005; Maier et al. 2005; Medved et al. 2001 ; Milak et al. 2007; Moffitt et al. 2007; Rice et al. 2004; Schretlen et al. 2007; Van Snellenberg & de Candia, 2009 ).
In our previous studies, we found that during acute treatment with haloperidol and newer atypical antipsychotics, patients with schizophrenia, bipolar mania, or bipolar depression had differential risks for the discontinuation due to adverse events (DAEs), reported somnolence and sedation, and extrapyramidal side-effects (Gao et al. 2008 a, b) . Patients with schizophrenia had a better tolerability and a lower sensitivity than those with bipolar disorder, especially when compared to those with bipolar depression. More recently, when comparing the tolerability and sensitivity of atypical antipsychotics in patients with bipolar depression, major depressive disorder (MDD), or generalized anxiety disorder (GAD), we found that patients with GAD had the highest risk for DAEs, but had a similar risk as those with MDD or bipolar depression for reported somnolence (Gao et al. in press) .
Currently, with the exception of clozapine, all atypical antipsychotics have been approved by the Food and Drug Administration of the United States (US FDA) for the acute treatment of schizophrenia, bipolar mania and some have been approved for bipolar depression, bipolar maintenance, or adjunctive treatment to antidepressants for treatment-refractory MDD Fleurence et al. 2009; Gao et al. 2005, in press; Ketter et al. 2006; Lenderts & Kalali, 2009 ). In addition, atypical antipsychotics have also increasingly been used off-label for refractory anxiety disorders (Gao et al. 2006 (Gao et al. , 2009 Pae et al. 2008) . It remains unclear whether patients with MDD or an anxiety disorder have a similar tolerability and/or sensitivity to atypical antipsychotics compared to those with schizophrenia or bipolar mania. Such information will help clinicians to use these drugs more properly. In addition, the relationship between tolerability and sensitivity in each psychiatric condition may shed light on how patients with each disorder perceive and manage unwanted side-effects.
The quetiapine extended-release (XR) formulation produces a smoother pharmacokinetic profile and a delayed onset of sedation as compared to the quetiapine immediate-release (IR) formulation (Datto et al. 2009a ; Figueroa et al. 2009; Mamo et al. 2008) . Its efficacy and safety have been investigated in the acute treatment of patients with schizophrenia (Kahn et al. 2007) , bipolar mania (Datto et al. 2009c) , bipolar depression (Datto et al. 2009b) , MDD (Cutler et al. 2009; El-Khalili et al. 2008a ; Weisler et al. 2009 ), refractory MDD (Bauer et al. 2009; El-Khalili et al. 2008b) , and GAD (Chouinard et al. 2008; Joyce et al. 2008; Merideth et al. 2008) , but quetiapine-XR monotherapy has only been approved by the US FDA for schizophrenia and bipolar disorder, and as adjunctive therapy to antidepressants for treatment-resistant MDD. On the other hand, this form of marketing-oriented research approach with quetiapine-XR provides a unique dataset to indirectly compare the tolerability and sensitivity of patients with these different psychiatric conditions. Therefore, this review was undertaken to use the data on quetiapine-XR to compare the risks for DAEs and reported somnolence relative to placebo in the acute treatment of schizophrenia, bipolar mania, bipolar depression, MDD, refractory MDD, and GAD. The intent of such a comparison is 2-fold. First, is to provide evidence for clinicians as to whether any differences in tolerability and sensitivity profiles exist with quetiapine-XR across different psychiatric disorders. If so, clinicians should choose the most appropriate dose based in part upon diagnosis when using multi-functional drugs like quetiapine, either for the approved indication or off-label use. The second purpose is to provide evidence for researchers who are interested in studying multi-functional drugs in different psychiatric conditions. If patients with different psychiatric conditions have different tolerabilities and sensitivities to quetiapine-XR, researches may need to select an optimal dose of a multiple-functional drug for a specific psychiatric disorder to minimize the rate of DAEs.
Methods
English-language literature published and cited in Medline from January 1966 to December 2009 was initially searched with the terms : schizophrenia, mania, bipolar depression, bipolar disorder, MDD, or GAD, atypical antipsychotic, brand and generic names of aripiprazole, olanzapine, quetiapine, quetiapine-XR, risperidone, or ziprasidone, randomized, and placebo-controlled trial. The initial search was supplemented by manual examination of cross-references. Only quetiapine-XR was found being investigated in the treatment of schizophrenia, bipolar disorder, MDD, and GAD. Therefore, the original placebo-controlled trials of quetiapine-XR in the acute treatment of schizophrenia, mania, bipolar depression, MDD, and GAD were further examined. Studies designed for schizoaffective disorder, prodromal psychosis, or maintenance treatments were excluded for further examination. In addition, randomized, double-blind, placebo-controlled, monotherapy studies of quetiapine-XR in the five psychiatric conditions presented at major scientific meetings were also reviewed.
After reviewing all relevant articles, we found that adverse events were reported differently in different studies of quetiapine-XR treatment ; however, the incidences of DAEs, an overall indicator of tolerability and reported somnolence, and an indicator of sensitivity were reported in all studies. Thus comparing the incidences of DAEs and reported somnolence in the five psychiatric conditions could shed light on the differential tolerability and sensitivity of various populations to quetiapine-XR. Since the detailed comparisons of the tolerability and sensitivity between patients with bipolar depression, MDD, and GAD to atypical antipsychotics including quetiapine-XR have been conducted (Gao et al. in press) and a dose lower than quetiapine-XR 300 mg/d in schizophrenia, mania, bipolar depression was never studied, the focus of this study is solely to compare the tolerability and sensitivity of five psychiatric conditions at higher doses of quetiapine-XR (o300 mg/d).
Number needed to treat (NNT) is defined as the number of patients one would expect to treat with T to have one more success (or one less failure) than if the same number were treated with C (Kraemer & Kupfer, 2006) . 'T ' refers to treatment and ' C' refers to control. Therefore, according to the outcome of success or failure relative to control, the NNT can be estimated as number needed to treat to benefit (NNTB) or harm (NNTH). Mathematically, NNTB=1/absolute risk reduction (ARR) and NNTH=1/absoluate risk increase (ARI). These measures are believed to provide more clinically relevant information than relative risk reduction or odds ratios (Jaeschke et al. 1995) and have been advocated for use in systematic reviews (Guyatt et al. 2002; McQuay & Moore, 1997) . In this review, the assumption was that quetiapine-XR would cause a greater occurrence of DAEs and reported somnolence than placebo. The NNT was calculated as 1/(control event rate -experimental event rate). Therefore a negative value, presented with a NNTH and an ARI, was indicative of a higher risk for DAEs or somnolence with quetiapine-XR than with placebo. On the other hand, a positive value, presented with a NNTB and an ARR, was indicative of a lower risk for DAEs or somnolence with quetiapine-XR than with placebo. For more than one clinical trials of a similar study design, the values of outcome measures were recalculated based on a pooled sample.
Significance testing between quetiapine-XR and placebo were presented with confidence interval (95 % CI=mean¡1.96 standard error). The rationale for the use of CI, instead of p value, is that the CI not only provides a more quantifiable comparison, but also helps to interpret the result, especially when there is no statistical significance (Altman 2005; Montori et al. 2004) . For quetiapine-XR and placebo comparisons, a statistical significance was claimed when a CI did not include 0. For comparisons among the five psychiatric conditions, statistical significance was claimed when there was no overlap between their 95 % CIs. Such conservative interpretation might miss statistical significance (Belia et al. 2005; Cumming & Finch 2005; Payton et al. 2003) , but the NNTB or NNTH and its CI overlap can help clinicians determine the degree of clinical significance. Forest plots were created with risk differences between quetiapine-XR o300 mg/d and placebo.
Results
One randomized, double-blind, placebo-controlled, monotherapy in schizophrenia (Kahn et al. 2007) , one in bipolar mania (Datto et al. 2009c) , one in bipolar depression (Datto et al. 2009b) , two in MDD (Cutler et al. 2009; Weisler et al. 2009 ), two in refractory MDD (Bauer et al. 2009; El-Khalili et al. 2008b) , and three in GAD (Chouinard et al. 2008; Joyce et al. 2008; Merideth et al. 2008) were identified.
DAEs in schizophrenia, mania, bipolar depression, MDD and GAD
In patients with schizophrenia, there was no significant difference between quetiapine-XR 400 mg/d, 600 mg/d, or 800 mg/d and placebo in DAEs (Table 1) . Similarly, in patients with acute mania, quetiapine-XR 400-800 mg/d was as well tolerated as placebo (Table 1) in terms of DAEs. However, in bipolar depression, there was a significantly higher risk for DAEs with quetiapine-XR 300 mg/d than placebo, with a mean ARI of 10.7 % (95 % CI x17.2 to x5.0) and a NNTH of 9 (95 % CI x20 to x6), respectively (Table 1) .
In patients with MDD, there was a significantly higher risk for DAEs with quetiapine-XR 300 mg/d than with placebo (Table 1 ). The mean ARI and NNTH were 11.3 % (95 % CI x16.2 to x6.5) and 9 (95 % CI x15 to x6). Similarly, in patients with refractory MDD, there was also a significantly higher risk for DAEs with quetiapine 300 mg/d than with placebo. The mean ARI and NNTH were 12.3 % (95 % CI x16.8 to x8.2) and 9 (95 % CI x12 to x6), respectively.
In patients with GAD, there was a significantly higher risk for DAEs with quetiapine-XR 300 mg/d than with placebo (Table 1 ). The mean ARI and NNTH were 19.1 % (95 % CI x23.5 to x14.8) and 5 (95 % CI x7 to x4), respectively.
As illustrated in Fig. 1 , there were no significant differences in the risk for DAEs of quetiapine-XR Tolerability and sensitivity of quetiapine-XR 133 DAEs, Discontinuation due to adverse events; ARI, absolute risk increase; ARR, absolute risk reduction; NNTB, number needed to treat to benefit; NNTH, number needed to treat to harm; CI, confidence interval; MDD, major depressive disorder; GAD, generalized anxiety disorder. 400 mg/d or 800 mg/d relative to its placebo in schizophrenia and that of quetiapine-XR 400-800 mg/d relative to its placebo in mania. There were also no significant differences in the risk for DAEs of quetiapine-XR 300 mg/d relative to its placebo in the patients with bipolar depression, MDD, refractory MDD, or GAD because their 95 % CIs of ARI overlapped (Fig. 1) . However, the 95 % CIs of ARI of quetiapine-XR 300 mg/d relative to its placebo in bipolar depression, MDD, refractory MDD, and GAD did not overlap with that of quetiapine-XR 800 mg/d in schizophrenia and that of quetiapine-XR 400-800 mg/d in mania. Moreover, patients with mania exhibited a trend for better tolerability to quetiapine-XR than to placebo. In contrast, patients with bipolar depression, MDD, or GAD had a better tolerability to placebo than to quetiapine-XR. In addition, the 95 % CI of ARI of quetiapine-XR 300 mg/d relative to its placebo in GAD did not overlap with that of quetiapine-XR 400 mg/d relative to placebo in schizophrenia and only marginally overlapped with those of quetiapine-XR 300 mg/d relative to its placebo in bipolar depression, MDD, and refractory MDD.
Reported somnolence in schizophrenia, mania, bipolar depression, MDD and GAD In patients with schizophrenia, there were no significant differences between quetiapine-XR 400 mg/d and its placebo in the risk for reported somnolence. However, there was a significantly higher risk for reported somnolence with quetiapine-XR 600 mg/d or 800 mg/d relative to its placebo ( Table 2 ). The mean NNTH were 15 (95 % CI x112 to x8) for quetiapine-XR 600 mg/d and 11 (95 % CI x35 to x7) for quetiapine-XR 800 mg/d, respectively.
In patients with mania, there was a significantly higher risk for reported somnolence with quetiapine-XR 400-800 mg/d relative to its placebo ( Table 2 ). The mean ARI and NNTH were 12.2 % (95 % CI x19.3 to x5.5) and 8 (95 % CI x18 to x5), respectively. Similarly, in patients with bipolar depression, there was also a significantly higher risk for reported somnolence with quetiapine-XR 300 mg/d relative to its placebo ( Table 2 ). The mean ARI and NNTH were 23.5 % (95 % CI x32.0 to x14.5) and 4 (95 % CI x7 to x3), respectively.
In patients with MDD, quetiapine-XR 300 mg/d had a significantly higher risk for reported somnolence relative to its placebo (Table 2 ). In patients with refractory MDD, the mean ARI and NNTH were 22.1 % (95 % CI x27.4 to x16.9) and 5 (95 % CI x6 to x4), respectively. In patients with non-refractory MDD, the mean ARI and NNTH were 19.2 % (95 % CI x24.9 to x13.5) and 5 (95 % CI x7 to x4), respectively.
Similarly, in patients with GAD, quetiapine-XR 300 mg/d had a significantly higher risk for reported somnolence than its placebo ( Table 2 ). The mean ARI and NNTH were 22.4 % (95 % CI x27.4 to x17.5) and 5 (95 % CI x6 to x4), respectively.
As illustrated in Fig. 2 , there was no significant difference in the risk for reported somnolence between quetiapine-XR 400 mg/d or 800 mg/d relative to its placebo in schizophrenia and that of quetiapine-XR 400-800 mg/d relative to its placebo in mania. There . Risk for discontinuation due to adverse events relative to placebo during quetiapine-XR o300 mg/d treatment of schizophrenia, bipolar mania, bipolar depression, major depressive disorder, and generalized anxiety disorder. NNTH, Number needed to treat to harm. ARI, absolute risk increase; ARR, absolute risk reduction; NNTB, number needed to treat to benefit; NNTH, number needed to treat to harm; CI, confidence interval; MDD, major depressive disorder ; GAD, generalized anxiety disorder.
were also no significant differences in the risk for reported somnolence of quetiapine-XR 300 mg/d relative to its placebo in bipolar depression, MDD, refractory MDD, and GAD because their 95 % CIs of ARI overlapped (Fig. 2) . However, the 95 % CIs of ARI of quetiapine-XR 300 mg/d relative to its placebo in bipolar depression, MDD refractory MDD, and GAD did not overlap with that of quetiapine-XR 400 mg/d relative to its placebo in schizophrenia. Moreover, the 95 % CIs of ARI of quetiapine-XR 300 mg/d relative to its placebo in refractory MDD and GAD did not overlap with that of quetiapine-XR 800 mg/d relative to its placebo in schizophrenia.
Discussion
To our knowledge, this review represents the first comparisons of the ARI and NNTH for DAEs and reported somnolence with quetiapine-XR in the acute treatment of schizophrenia, mania, bipolar depression, MDD and GAD, which provides an estimate for clinicians of how many patients need to be treated for one to discontinue the treatment due to intolerable adverse events, and one to report somnolence relative to placebo in these five psychiatric conditions. In addition, this study expands our previous findings that patients with schizophrenia, mania and bipolar depression had differential risks for DAEs, reported somnolence, and extrapyramidal side-effects during treatment with haloperidol and atypical antipsychotics (Gao et al. 2008a, b) .
One important finding is that patients with schizophrenia and bipolar mania had the highest tolerability to quetiapine-XR treatment among all psychiatric disorders studied so far. This is supported by the finding that of insignificant difference between quetiapine-XR o400 mg/d and placebo in the risk for DAEs in patients with schizophrenia or bipolar mania, whereas significant differences emerged between quetiapine XR 300 mg/d and placebo in the risk for DAEs in patients with bipolar depression, MDD, and GAD. The higher tolerability in patients with schizophrenia and bipolar mania were further supported by (1) the majority of 95 % CIs for the ARI at quetiapine-XR dosage of 300 mg/d in bipolar depression, MDD and GAD did not overlap with those of schizophrenia or mania (Table 1 and Fig. 1); (2) the doses of quetiapine-XR in schizophrenia and bipolar mania were higher than those used in the treatment of bipolar depression, MDD, and GAD. A higher tolerability to olanzapine and quetiapine-IR was also observed among patients with schizophrenia and bipolar mania compared to patients with bipolar depression (Gao et al. 2008a) , suggesting that the different tolerabilities in the different psychiatric conditions are more likely due to the nature of illness of each individual psychiatric disorder.
Another important finding is that patients with GAD had the lowest tolerability to quetiapine-XR treatment as manifested by the smallest mean NNTH of 5 for quetiapine 300 mg/d relative to its placebo. The 95 % CIs of ARI of quetiapine 300 mg/d in GAD overlapped with those of quetiapine-XR 300 mg/d in bipolar depression, MDD, and refractory MDD, suggesting that they are not statistically significant, but the clinical significance of the tolerability between Generalized anxiety disorder 300 mg/d Fig. 2 . Risk for reported somnolence relative to placebo during quetiapine-XR o300 mg/d treatment of schizophrenia, bipolar mania, bipolar depression, major depressive disorder, and generalized anxiety disorder. NNTH, Number needed to treat to harm.
patients with GAD and those with bipolar depression or MDD cannot be ignored. On the other hand, patients with bipolar depression, MDD, or refractory MDD had comparable tolerability to quetiapine-XR as reflected by a similar mean NNTH of 8-9 at a quetiapine-XR 300 mg/d dose in these three psychiatric conditions (Table 1 , Fig. 1 ).
In terms of sensitivity, with the exception of quetiapine-XR 400 mg/d in patients with schizophrenia, all other patients studied were highly sensitive to quetiapine-XR relative to placebo. However, patients with bipolar depression, MDD and GAD had a higher sensitivity to quetiapine-XR than those with schizophrenia and bipolar mania as reflected by the fact that the 95 % CIs of ARI reported for somnolence in those conditions either did not overlap or marginally overlapped with that in schizophrenia or mania. A higher risk for reported somnolence in patients with bipolar depression than those with bipolar mania or schizophrenia was also observed with the treatment of olanzapine and quetiapine-IR (Gao et al. 2008a) . In contrast to the difference in tolerability between patients with bipolar depression or MDD and GAD, the sensitivity in these three psychiatric conditions was quite similar (Table 2, Fig. 2 ).
The reasons for the different tolerabilities and sensitivities to quetiapine-XR treatments in different psychiatric conditions are unclear. However, some disease-related or unrelated mechanisms might be involved. For example, previous exposure to antipsychotics in patients with schizophrenia might cause 'desensitization ' to quetiapine-XR. It is also possible that underlying psychopathology in schizophrenia could decrease the sensitivity and increase the tolerability to antipsychotics including quetiapine-XR. For patients with acute mania, it has been speculated that an increase in dopamine release or an enhanced postsynaptic dopamine activity is associated with manic symptoms (Anand et al. 2002; McTavish et al. 2001; Silverstone, 1985) . By blocking dopamine activity with quetiapine-XR, patients who are in an increased wakefully manic state may easily experience somnolence. Meanwhile, the increased dopamine activity may overcome somnolence and keep patients in the study.
Increased release of dopamine in the mesolimbic area is believed to play an important role in the genesis of anxiety disorders including GAD (Gao et al. 2006) . Similar to patients in a manic state, the dopamine blockade may account for the higher risk of reported somnolence in patients with GAD. However, it is difficult to determine the magnitude of the effect of dopamine blockade on the tolerability and sensitivity in patients with GAD. Lower tolerability in patients with anxiety has also been reported with other medication treatments (Fava et al. 2008; Feske et al. 2000) . Cognitive distortion of the severity of side-effects in patients with GAD was proposed as a cause for premature discontinuation from a study (Wurthmann et al. 1997) . Similar sensitivity to quetiapine-XR among the patients with bipolar depression, MDD, and GAD, but a lower tolerability in patients with GAD, suggests that the perception and interpretation of the adverse events in patients with GAD may be different from those with bipolar depression and MDD.
In contrast to the potential blockade of possible high dopamine activity in patients with mania and GAD, the lower tolerability to quetiapine-XR in bipolar depression and MDD may be due to a decreased dopamine function. This assumption is supported by findings that pramipexole, a dopamine D 2/3 receptor agonist and bupropion, a dopamine reuptake inhibitor, may improve depressive symptoms in bipolar depression (Goldberg et al. 2004; Zarate et al. 2004) and MDD (Dhillon et al. 2008; Stahl et al. 2003) . A further blockade of dopamine activity with quetiapine-XR may increase somnolence and lower the tolerability to the adverse events. However, D 2 receptor blockade is unlikely to be the only possible cause. Quetiapine works on multiple neurotransmitter systems and multiple receptors including histamine 1 receptors that can cause somnolence and sedation (Arnt & Skarsfeldt 1998) .
Quetiapine-XR at fixed doses of 50 mg/d, 150 mg/d, and 300 mg/d has been studied in the treatment of MDD and GAD. Dose-dependent tolerability and sensitivity of patients with these two psychiatric conditions to quetiapine-XR were observed (Gao et al. in press) . In most cases, higher doses of quetiapine-XR were more likely to cause DAEs and somnolence/ sedation relative to placebo in these two conditions. However, the true cause for the differential tolerabilities and sensitivities to quetiapine-XR and other psychotropic medications among the different psychiatric conditions remains to be determined. The results of this review and our previous reviews (Gao et al. 2008a, b; in press) suggest that from the safety and tolerability point of view, the doses of antipsychotics should be justified according to individual disorders and different phases of each individual disorder such as mania vs. depression of bipolar I disorder.
As approved by the US FDA, quetiapine-XR monotherapy can be used as a first-line agent for the acute and long-term treatment of schizophrenia, bipolar mania, and bipolar depression. Although adjunctive quetiapine-XR has been approved for treating episodes of MDD that are inadequately responsive to an antidepressant, its use should be carefully justified due to the scarcity of long-term safety data in this population. In the acute treatment of MDD, quetiapine-XR monotherapy was superior to placebo and as effective as duloxetine 60 mg/d (Cutler et al. 2009 ; Weisler et al. 2009 ), but it is potentially associated with the sideeffects of somnolence, EPS, and metabolic dysregulation that may relegate its use to a second-or third-line agent after failure of a traditional antidepressant. Similarly, although quetiapine-XR monotherapy was superior to placebo and as effective as paroxetine 20 mg/d and escitalopram 10 mg/d in the acute treatment of GAD (Gao et al. 2009 ), its use as monotherapy might be considered after an inadequate response or treatment failure with approved agents. On the other hand, in patients with comorbid anxiety disorders, the anxiolytic and hypnotic effects of quetiapine-XR, in addition to its antidepressant and mood-stabilizing properties, may allow for minimization of polypharmacy when used earlier in the treatment course. In all instances, consideration should be given to balancing the risks and benefits in this heterogeneous and complex group of patients.
Limitations
This review is limited by the computer search parameters, which included only English-language publications and primarily focused on randomized, placebo-controlled, acute trials, and only used DAEs and reported somnolence for comparison. Although placebo was used as a direct comparator among the different psychiatric conditions, it could still be confounded by the original study designs, including the inclusion and exclusion criteria (in-patient vs. outpatient) ; sample sizes; study durations ; medication dosages ; or concomitant use of other psychotropic agents. More importantly, these data may not generalize to routine clinical settings since all these studies were carried out in relatively 'pure ' populations of patients with each disorder. Therefore, quetiapine-XR as monotherapy or adjunctive therapy in patients with schizophrenia, mania, bipolar depression, MDD, or GAD should be carefully justified. In addition, since there were no data of lower doses of quetiapine-XR in schizophrenia and bipolar disorder available, the tolerability and sensitivity to quetiapine-XR at lower doses in these two conditions could not be compared to the tolerability and sensitivity to quetiapine-XR at lower doses in MDD and GAD. On the other hand, the doses used in schizophrenia and bipolar mania were higher than the dose of quetiapine-XR 300 mg/d in bipolar depression, MDD, and GAD. Since there were no significant differences between placebo and quetiapine-XR at higher doses in schizophrenia and bipolar mania in the risk for DAEs, it is unlikely that a lower dose, such as quetiapine-XR 300 mg/d, in these two conditions would have a significant difference between placebo and quetiapine-XR. This assumption is supported by one of our previous analyses that showed within a certain dose range, the tolerability and sensitivity to antipsychotics is inversely related to dose (Gao et al. in press) .
Conclusions
Among the patients with schizophrenia, mania, bipolar depression, refractory MDD, non-refractory MDD, and GAD, patients with GAD had the poorest tolerability to quetiapine-XR 300 mg/d although they had a similar sensitivity as those with bipolar depression or MDD. Patients with schizophrenia or mania had the highest tolerability and the lowest sensitivity among all patients across five psychiatric conditions.
